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ABSTRACT 

Based on a preliminary examination oE over 1,200 
article titles and abstracts and a subsequent review oE selected 
articles, this booklet presents in highly abbreviated tabalar Eormat 
the most important research in the Eield o£ instructional 
microcomputing, including both computer asi^isted and computer managed 
instruction in elementary, secondary, and postsecondary education. It 
is noted that a more detailed synthesis oE the research has also been 
published (IR Oil 208). Research topics covered in the booklet 
include computer literacy and the use of microcomputers in general 
learning and Eor instruction in mathen;at ics , mus ic , reading, science, 
and typing* For each oE the 22 studies listed, inEormatioii is 
provided on authors, date oE publication, topic, population studied, 
methodology, and outcomes* A survey by Henry Jay Becker, concerned 
with the distribution oE microcomputers in schools in the United 
States, is described in more detail and inEormation is quoted 
directly Erom the Becker study on the typical micro-owning elementary 
and secondary school* It is concluded that instructional 
microcomputing has been demonstrated to be a valuable educational 
tool and most eEEective as an adjunct to traditional instructional 
tactics. Also provided are bibliographic citations Eor each oE the 
research studies tabulated and lists oE the advisory board members 
and regional exchange staEE oE the Southwest Educational Development 
Laboratory » (eSR) 



* Reproductions supplied by EDRS are the best that can be made * 

* Erom the original document. * 
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ERIC 



IimOBUCTtOII 



The folliJwing tables convey, in a highly abbreviated form, some ot the results of a survey of the research which 
was completed, by Floyd D. Ploegsr^ Ph»D»j for the Southwest Educational Development Laboratory in Austin, Texas. The 
studies have be^^n arranged according to the content area in which the research was conducted* This grouping is believed 
to provide for a wore meaningful presentation of the research* 

The procedure fcr the original study involved an exhaustive search of the literaiiure* More than twelve hundred 
article titles and abstracts were identified for potential inclusion in the study* Each of th? titles and abstracts 
were judged to determine whether a research study had been conducted in the area of instructional microcomputing. 
Following the judging, the author obtained copies of all articles which were determined to report on research endeavors 
couLcrning instructional microcomputing* The selected articles were carefully synthesized* Each article which has been 
included is believed to have been completed on microcomputers and pertains directly to the area of instructional 
microcomputing* The literature cited in ''his quif^k guide has been included to provide a bibliographical reference tor 
the each of the specific research studies* 

The original work includes a bibliographical citation for each of the articles which were reviewed but not 
necesiiarily synthesized* The complete bibliography is intended to provide a basis from which others might begin 
specific research endeavors without having to resort to such an exhaustive effort* Those interested in obtaining 
-r'.'^-nduc t ions of the original study should contact the Southwest Educational Development Laboratory* 




SURVEY OF MICSOCOHPOTBE USE 



The Becker (1983) study is the most comprehens i ve and timely survey conduc ted concerning the d istr ibut ion of 
microcomputers in education in the United States. The study reports the findings^ identifies the assumptions and makes 
inferences which are supported by the data* Researchers and restrarch articles of this caliber ai*e rare* Anyone having 
an interest in the distribution of microcomputers in educational Institutions in the United States would be well advised 
to obtain a cop> of the Becker study. Only part of the study has been published as of tlie date of this report; however, 
it is available in continuing newsletter forcnat * 

The Becker study is based upon a sample of 2,209 schools in the United States from Which a 96% return rate of the 
questionnaire was obtained* The researchers were able to oalain this unusually high rate of return through telephone 
follow-up contact. Both parochial^ private and public institutions 4ere contacted the elementary through high school 
levels. The stiidy reports on data for the period beginning in June, 1980 and ending in January, 1983* The study 
suggests that the use of microcoiiputers in the schools, though widespread, is not as pervasive as has been suggested. 

Although somewhat inegclar, this author has chosen to quote directly from the Becker study instead of attempting a 
synthesis. The findings of the study are extensive and of such a nattire that graphs and involved explanations would be 
required. Further, the Becker scudy is well written and requires little editorializing* The following three paragraphs 
are taken directly from the Becker study and ^re bel iev&d to be an excellent sumnary of the typical use of 




crocomputers as determined by this national survey study* 



" I: Hicro-Ovning Elementary Schools 

The typical m i c rocoiopu ter^owning elementary school has two mi crocornpu ters > each used fc^r about 11 hours per w**ek , 
or a total of 22 hours of use per week by students under the direction of a teacher or other staff toember. About 62 
students (in the student body of 400) shar^ these 22 hours of use, vhicli is equivalent to about 20 minutes per user per 
week . 

[f computer time at this 'typical' school were divided among activities according to the average or mean use of 
student instructional titue (as we estimate it from reported an<^ imputed use in elemertary schools), we would find the 
following distribution of uses; Approximately 40Z of all instructional time on the microcomputer is spent by having 
students use computer programs for practicing math and language facts, spelling drills, and various other memorization 
tasks. Approximate y one-third of the instructional time on the microcomputer is spent having studt^nts copy, wrlte^ and 
test computer programs. Students spend loost of the rest of the time (about 20Z in all) playing games under the 
direction or approval of the teacher* Many of these are 'teaming' games, presumably designed to be 
* dr i 11 -and-prac t ice ' assignments presented in a more entertaining, and presumably nore motivating, guise. 

Ilr Hicro-Ovning Secondary^ Schools 

The typical microcomputer-owning secondary school has approximately tive microcomputers, each in use for 13 hours 
oer week, Or a total of 65 hours of use* About 80 students (in a student body of 700) us^ the equipment in an average 





week-'-a little more than 45 miautea per user. Programming and computer literacy activities occupy fully two-thirds of 

the instructional time on computers in secondary schools. 'Drlll-and-practice* activities take up another 16X and the 

remainder is split among 'learning games^* various advanced applications such as vord processing, science lab work, and 
business courses ^ and other act Ivit ies 

The Becker (1983) study provides a basis upon which to build an understanding of the microcomputer reaearch. xt ia 
obvious from the study that most students have very little opportunity to spend time us ing the microcomputer* 
Therefore, many research atudies muat be conducted In special environments with unusually high ratios of students to 
microcomputers. Those achools in which atudies have been conducted, by definition, are special caaes* Thua » the 
research should be cL^sely scrutinized for instance^f of assumptions which would undermine the ^^nerallzahllity of the 
results* This does not suggest that the studies are not valuable. On the contrary, any well done atudy aervea to 
provide information concerning the effective use of thla new technology. In attempting to apply the reaulta of ret>earch 
studiea, care muat be taken to maintain an environment which is similar to the environtoent in which the research was 
conducted* Applications which are aucoessful may result In significantly different results when essential difference!} 
are overlooked. The point is that , becauae of the numbers of subjects required for statiatlcal significance , reaearch 
outcomes may apply only In specific aituatlons* A particular school learning environment may not be afforded the luxury 
of student to microcomputer ratioa comparable to thoae of the reaearch atu^iea* The Becker atudy aervea to Illuminate 
the incidence of micrcromputers and thus servea as a stage for discussing current research concerning microcomputing* ^ ^ 





RESEARCH IR (XKBRAL LRARHtHG 



AUTHOR, DATE 



Cox J 1980 



duBouldy and 
Howe, 1981 




TOPIC 



Problem solving to 
col lect t orgdnize , 
analyze, develop, 
and seek solutions, 



Use of LOGO to 
enhance math scores 



POPULATION 



METHODOLOGY 



OUTCOMES 



66 seventh and I Experimental group was given 
eighth graders jlO m\n. training session. They 
(were given 50 min . problem 
[solving sessions using a 
Imxcrocomputer on 3 successive 
jdays or 3 consecutive weeks, 
I in pairs and in groups. 

I 
I 

12 second and I Aptitude tests revealed that 
third year [experimental and control group 

education majorslhad a dislike for math and a 
in college {preference for teaching. The 

I experimental group was taught 
I li>GO on a microcomputer* 

I 



Short training sessions on micro- 
computers can effect problem solving 
tact ici^ of students over the long 
term. Shorter periods on the micro- 
computer may useful in enhancing 
retentioa among the students. 



I 

I 

I The use of LOGO has no effect on 
[students' attil^dfss toward math nor 
[on math achievement scores. 

I 
I 



RESEARCH IE GEEEKAL UARRIEG 



AUTHOR, DATE 



Hamada^Adler ^ 
White, 1982 



Have ^nd Ross, 
1981 



ERIC 



TOPIC 



To compare learn^ 
ing approaches of 
children and adults 
using BASIC* 



The effect of LOGO 
on math abil ity of 
below average and 
above average 
St udents * 



POPULATION 



METHODOLOGY 



OUTCOMES 



10 college stu- 
dents and 10 
fourth and fifth 
graders * 



22 boys ranging 
in age from 11 
to 13 years » 



tol Adults were observed to use similar 
istrategies to children* Adults made 
[more negative verbalizations than 
[children* Adult ^'computer output** 
Iwas significantly greater than that 
[of the children* 

I 

Measured the math ability and| Experimental group had lower scores 



Verbal interaction was used 
determine the time-^oo^task* 
"Computer output*' was used as 
a measure of performance* 



the attitude toward math of 
the subjects* Students were 
taught LOGO* 



I on the pretest than did the control* 
I Both experimental and control group 
I increased significantly in math 
[achievement* Indicates that LOGO can 
I increase math achievement, at least, 
las well ds regular instruction* Ho 
I difference on posttest scores* 



I 
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BBSEAKCH IH GMKBAL tEAKHiaC 



T 



T 



AUTHOR, DATE 



Lewis, 198J 



Seldman, 1981 



TOPIC 



Use of U>GO by 
young children* 



Effect of LOGO on 
formal logical 
reasoning ability* 



POPULATION 



METHODOLOGY 



/ 



OUTCOMES 



3 and 4 year 
old children 



I Compared mlcrocom^utery^uae 
I time of 3 year olds vsy4 year 
lolds* Children interacted with' 
! four LOGO procedures: People, 
(Park, Dallas and Build* Micro- 
j computer time use tfas recorded 
lover an 18 day period* 

I _ 

42 fifth gradersi Experimental ^roup yas taught 
[logo on a minicomputer. 
(Experimental and control group 
Imre tested on the vocabulary, 
I comprehension , computation ard 
[concrete measures of the 
jCalifornia Achievement Test* 

I 



No difference in use by 4 year olds 
aa compared to 3 year olds* Students 
chose to ure the Dallas procedure 
for greater lengths of time than any 
other procedure* Indicates that an 
open ended procedure is more appeal- 
ing to these children* 

Ho evidence that LOGO or any other 
programming language influences the 
logical reasoning ability of the 
subjocta* 
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SBSEARCH 



IN OOMPUTBK UTBRACT 



AUTHOR, DATE 

Johnson , 
Atlderson, 
Hanson » and 
Klassen, 1981. 



ERIC 



TOPIC 



Col lection of data 
about students* 
literacy and the 
relative impact of 
computer use on 
computer I iteracy . 



POPULATION 



3,500 teachers 
were surveyed 
and 929 students 
vere tested. 



METHODOLOGY 



Result of 1977-79 survey was 
set of 54 objectives in the 
cognitive domain concerning 
hardware , programming and 
algorithms , software and data 
processing , app 1 icat ions , 
impactf and motivation. 
Experimental group was given 
various microcomputer related 
activities and wets given the 
Minnesota Educational Computer 
Consortium computer literacy 
test . 



OUTCOMES 



Computer literacy is increased by 
providing microcomputer-related 
activities without teaching computer 
literacy to the students . 
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BESBARCH tM M&TRKMMTtCS 



AUTHOR, DATE 



Hart, 1981 



Klienman , 
Humphrey, and 
Lindsay, 1981 , 



ERIC 



TOPIC 



Use of BASIC to 
expoae atudenta to 
concept of variable 
aaaLgnment in math* 



CdQpare attention 
apan on arithmetic 
problema uaing the 
microcomputer vs 
paper and pencil* 



POPUIATION 



I 



METHODOLOGY 



24 elementary 
school chi Idren 



I Experimental group iised BASIC 
Iduring 15 min* sessions once 
ievery 3 to 4 weeks £o assign 
I variables ani numeric values* 
I No control group was uaed* 



18 hyperactive I Subjects used paper and pencil 
6 to 14 year oldlon alternating days with the 
ch i Idren . I microcomputer * Dif f icu Ity- 

I adjuated arithmet ic problema 
l%%re preaented* The subjecta 
\ji9Bre allowed to work aa many 
I problema as they choae* 



OUTCOMES 



Achievement gaina among first year 
students were comparable to the 
achievement gaina of regular third 
year atudenta* 



Attention apan significantly 
increased without loas of accuracy 
or apeed when uaing microcomputer as 
compared to paper and pencil* 
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IBSEABCa U MUHEIUriCS 



TOPIC 



Moser» and I Microcomputer used 

Carpeater, l98ilto aid ia dolviag 
I verbal prob lemd by 
lusiag dymbolic 
I repreaeatat ior * 



I 

Steele , I Use tticrocofliputer 

Battista, aad I to eahaace comi^uter 
Krackover, 1982 1 literacy and math 
I achievement * 



I 



ERIC 



POPUUTION 



I 



KETHODOLOGY 



1 



OUTCOMES 



4 first graders! The students used the micro- I Students could not solve any of the 
Icomputer as an aid in solving luord problems prior to experience^ 
laddition and subtraction prob-^lbut could solve the problems after 
^ leiQS using a visual display* j the experience* Microcomputer can 
|Up to 30 boxes could be put onlaid in solving verbal problems by 
I the screen at one time to |{>eraLtting concrete display of an 
I represent the prob lem* I abstract problem* 

t I 
30 first graderslExperidiental and control groepl Gains in measured mathematics 

lused similar math drill exer- lability wre detected* Significant 
Icises. Experimental group usedlgains in computer literacy and 
(drill and practice program art {attitude improvement was r«|K>rted 
Imicrocomputer* Minnesota leven though neither was taught as a 

■Computer literacy and « Icontent* Computer literacy can be 
I Awareness Assessment was use<t [increased through microcomputer use 
las computer literacy measure* Iwithout specifically being taught* 
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RB8BAICH HDSIC 



T 



AUTHOR, DATE 



Gross and 
Griffin, 1982 



FRir 



TOPIC 



Use of the micro- 
computer to 
enhance music aural 
skills * 



POPULATION 



16 college 
freshman * 



METHODOLOGY 



Subjects vere given two 20 
minute learner controlled 
microcomputer sessions p6r 
iieek during a five week pilot 
program. 



OUTCOMES 



The subjects^ ability to identify 
intervals and chords was determined 
increased* No achievement gains were 
identified for melodies, scales, and 
progressions* 



IB8KAICR IR lEADUK 



AUTHOR » DATE 



Havlicekt and 
Coulter^ 1982* 



Henny» 1983, 




TOPIC 



A computer managed 
instruction (CHI) 
program was used 
with a reading 
program* 



Tested differences 
in reading mixed- 
case vs all capital 
letters in text* 



POPULATION 



METHODOLOGY 



I 



OUTCOMES 



220 junior I The effectiveness of the CMI I The students achieved significant 
college students I program was tested by using anlgains in scores on vocabulary^ 
I experimental and control grouplcomprehension» and composite 
I in reading* The CHI program Imeasures of achievement on the 
[scheduled assignments^ kept | Nelson-Denny Reading Test, 
itest results^ gave progress I 
I reports and analyzed data* 1 
I I 
47 sixth gradersi Used the "Basic Reading Test") Reading speed was greater for the 
and 72 college j as revised by R.P. Carver to [college students using the mixed 
students. I to assess reading speed and [upper-lower case letters* Elementary 

laccuracy* The video display Istudents showed no difference* The 
(screen was used to present theiaccuracy level was greater for all 
I text to the subjects in both [ capital letters * Supports teaching 
I upper-^lower case And all in [younger students reading using 
I capital letters* I upper lower case letters* 
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ISSKAICH IV SCIBPCB 



T 



AUTHOR » DATE 



Anders oa, 
Klassea , 
Haasea^ aad 



Ploeger, 1981 



TOPIC 



Measured difference 
la knowledge of 
content for micro- 
computer using 
group v« non-micro- 
computer group* 



Use of computer to 
simulate sc ience 
classroom 
laboratory safety* 



POPULATION 



M^''^H0DOLOGY 



OUTCOMES 



340 ninth and I Experimental group interacted 
eleventh graders jvith microcomputer in which a 
I simulated malfunction ends the 
i program* Affective measures of 
I awareness ^ self-ef f icacy , 
I enjoyment ^ self-esteem, and 
j anxiety were made* 
I 

I Randomized Solomon Four-Group 
Idesign was used* Experimental 
elementary level | sub jects interacted with micro 
Icomputer program simulation of 
(science laboratory containing 
I safety hazards* Used black it 
I white line drawing to depict 
I science laboratory* 



52 pre-service 
teachers at the 



I Significant increase in efficacy 
land motivation concerning computer 
I literacy but, reduced anxiety* The 
[simulated malf^inctioo reduced the 
Icomputer efficacy which suggests 
I equipment failures reduce student 
I performance* 

Significant increase in ability 
of pre-service teachers to identify 
safety hazards created by students 
in science classroom laboratory* 



RBSUBCH IR SCIENCE 



AUTHOR, DATE 



Ploeger, 1983 



Soldaa, 1982, 




TOPIC 



Ccmparisoa of color 
to black and white 
visuals * 



Evaluation of use 
of microcomputer in 
col lege laboratory 
as instructional 
aid * 



POPUUTION 



I 



METHODOLOGY 



OUTCOMES 



48 pre^'service I Microcomputer program wad 

teachers at the lused to simulate science lab* i 

elementary level lExperimental group was given I 
I color line drawing but control! 

I group used black & white line I 

I drawing* Subjects identified I 

lhazardous situations in | 

I science classroom laboratory* I 

I I 

College biology] Stu*»nts used interactive I 
students. [microcomputer programs in I 

(Population Growth^ Predator 
I Prey and Mitosis/Meiosis as an 
laid to laboratory instruction* 
I Courseware was developed for 
ISUMIT Project* | 



14 



No significant difference wa5 
detected between the group using the 
color visual and the black & white 
visual* Suggests that color visual 
with ^ microcomputer simulations does 
not enhance learning* Motivation was 
not measured in this study^ 



Subjects were asked if they had used 
microcomputer program to determine 
experimental grouping* Based on this 
procedure^ no difference was found 
between group reporting use of the 
microcomputer and non*using group* 



/ 



RESEAICH IV SCIBKB 



AUTHOR, DATE 



Spaia, 1982. 



Wise, and 
Okey, 1983. 




TOPIC 



CcmparisoQ of 
vrittea , lecture , 
and microcomputer 
instruction in 
science . 

Meta-analysis of 
microcomputing 
research in science 



POPULATION 



I 



METHODOLOGY 



1 



OUTCOMES 



College biology I Nine microcomputer modules I The researchers report that the 
students* !i«ere used to compare written &lmicrocomputer instruction was at 

I least as effective as the standard 
llectur*;* The written instruction 
[mode yas the least effective mode* 



Iwere used to compare written & 
I lecture instruction* Students 
{attended classes which used 
I alternate modes of instruction 



1000 studies 
surveyed and 12 
included * 



I ! 

I Literature search was made I 
I in the Resources in Education I 
I(RIE) and Current Index of I 
jof Journals in Education(CJIE ) I 
|to identify studies which werel 
[microcomputer studies in the I 
iarea of computer assisted [ 
I instruction. Articles were I 
(restricted to the dstes of I 
iJanuary 1979 to June 1982* I 



Results suggest that instructional 
microcomputing can be expected to 
account for some gains in learner 
achievement* This and other studies 
agree regarding the magnitude or the 
gains. Study supports the notion 
that the body of research it growing 
in the area of instructional micro* 
computing* 

3o 



SESCAtCH IR SCIBMCE 



AUTHOR, DATE 



Zielinski^ 1981 




TOPIC 



POPULATlOr* 



Use of micro" 
coiDputer chip based 
energy siiDulator . 



104 middle 
school children 



METHODOLOGY 



Control group participated in 
a 10 day unit on energy. 
£xper iiHtiiiCal group interacted 
once wi th the env ironmental 
energy simulator for 55 min. 
Measures of achievement and 
attitude were taken. 



OUtCOMF; 



No significant difference yas 
detected between the experimental 
group and rhe control group on 
the achievement ot attitude measure 
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SBAICB U TTPiac 

1 POPUUTIOH n 



AUTHOR, DATE 



Lindsay, 1982. 



ERIC 



TOPIC 



Coapftrifton of 
mi c roc ottpu t e r and 
electric typewriter 
in keyboarding* 



105 high achoql 
students* 



WTHODOLOGY 



OUTCOMES 



3o 



Experzoental group used a 
microcoiDputer siisulatioQ to 
practice typing skills* The 
control group used I5M 
electric typewriters* Straight 
copy speed was ased as a 
sure of achievement* 



17 



The study results suggest that for 
straight copy* the microcomputer is 
as effective at teaching speed and 
straight copy as are electric 
typewriters, tiie effective features 
of flexibility » freedom to reinforce 
learners » and motivation support a 
preference for microcomputers* 



3a 



COSCLOSIOIIS 

This brief work, The Effectivetiess of Microcomputers in Education: A Quick Guide _to the Rese arch , is designed to 
provide acct^ss to research in the field of instructional microcomputing in a manner which is understandable* The chart 
form has been chosen in th^ belief that areas of particular interest niay be located with a minimuin oC effort* It is 
recommended that the detailed synthesis of the research. The Effectiveness of Microcomputers in Education , be obtained 
from the author through the Southwest Educational Development Laboratory* 

The research which has been included is believed to be weil done, timely and of signiCicance vabie to those 
interested in instructional (microcomputing* The survey studies have been reported in order to provide a framework from 
which 'to view the research* It is believed that appropriate application of research serve.^ to enhance effective 
educat ional strategies * 

The research has clearly demonstrated that instructional microcomputing can be a valuable education^il tool. The 
studies support the belief that affective measures such as motivation and self-esteem are enhanced as a result of the 
inclusion of microcomputers in an instructional setting* Titne-on-task may be expected to increase and problem solving 
strategies may Se altered among students* The BASIC programming language was demonstrated to improve math skills while 
the use of LOGO neither siipported increasing math skills nor formal reasoning skills. Tnteiestingly, computer literacy 
may be improved simply by encouraging studeat use of microcomputer* Computer literacy need not be taught as a separate 
content * 

The use of instructional microcomputing has been demonstrated to be moat effective a« an adjunct to normal or 
^-ditional instructional tactics* Instruction has been demonstrated to be most effective when instructional objectives 
FRIC d^s^ly identified and appropriate for the learner* As with any instructional inethodology , inappropriate 
Ha^^Lication of any tactic seldom provides satisfactory results* ; ^ 

* ^ 18 
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